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are not confined to this zone, but ascend above and 
descend below it. It is the home of all Rutaceous and 
most Araliaceous trees, the ubiquitous Dodonma viscosa, 
Alphitonia , and Coprostna. The ferns luxuriate in it, and 
tree-ferns attain only here their full dimensions. Old 
trunks are wrapped in creeping ferns, mosses, and lichens. 
Here also the Lobeliacea , the peculiar pride of our flora, 
exhibit their most striking forms, invariably in isolated 
individuals, The upper limit of this zone may be drawn 
at an elevation of 5000 to 6000 feet. 

“ (4) The Upper Forest Zone. —This extends as high as 
8000 to 9000 feet, and is characterized by stunted trees, 
chiefly Sophora chrysophylla, Cyathodes , Myoporum , 
arborescent Raillardia, Wikstromia , and Coprostna 
Menziesii. Between them luxuriate shrubby Composite 
(. Raillardia , Dubautia, Camphylotheca , and Artetnisia ), 
with strawberries, brambles, and Vaccinimn. Ferns are 
scarce, and mostly belong to widely spread species .Our 
shrubby Geraniums and silvery-leaved Argyroxiphium 
extend beyond this zone to the upper limit of vegetation, 
which on Mauna Kea may be placed at 11,000 feet. 
Stmtalum belongs to this zone and the upper levels of 
the last. 

“ (5) A place apart must be assigned to the bog flora of 
the high table-land of Kaui and the broad top of Mount 
Eeka, on West Maui. The turfy soil is covered with 
tussock-like Graminece and Cyperacetz, all endemic 
species, with Sphagnum, creeping forms of woody 
Metrosideros, Cyathodes, Geranium, Lysimachia, and a 
number of rare, mostly single, representatives of genera 
which have their home in the Antarctic regions, New 
Zealand, the Falkland Islands, and the Southern Andes.” 

As a whole the flora of the Sandwich Islands stands 
out remarkably isolated from those of the two nearest 
great botanical regions, Polynesia and Central America, 
and has curious affinities with those of Australia, North 
America, the north temperate zone of the Old World, the 
Mexican highlands, the Andes, and the Antarctic regions. 
The subject is well worth working out in the same 
thorough way in which Sir J. D. Hooker has dealt with 
the floras of Tasmania and New Zealand. 

Dr. Hillebrand’s book is also valuable as a contribution 
to the study of varieties. In the Sandwich Islands we 
get a comparatively small number of species, that have 
lived for a long time in a country where there are great 
variations in temperature and humidity and little inter¬ 
ference from man. In many of the endemic genera the 
species are.very difficult to individualize, and he has 
named and characterized a great number of varieties. 
Altogether the book is of exceptional value, not only to 
the systematic botanist, but to all who are interested in 
the problems connected with the origin and distribution 
of species. j, G. Baker. 


THE GEOLOGICAL EVIDENCES OF 
EVOLUTION. 

The Geological Evidetices of Evolutioti. By Angelo 
Heilprin, Professor of Invertebrate Palaeontology at 
the Academy of Natural Sciences of Philadelphia. 
(Philadelphia : Published by the Author, 1888.) 

EW chapters in the “ Origin of Species ” are more 
impressive, from their perfect candour and their 
far-sighted prescience, than those dealing with the ob¬ 
jections which might be. urged against the author’s hypo¬ 
thesis, on the ground of the comparatively small paleonto¬ 
logical evidence in its favour. But this evidence, as every 


student knows, has been almost surprisingly strength¬ 
ened and augmented during the thirty years which have 
elapsed since the publication of Darwin’s great work. It 
is, however, owing to the nature of the case, scattered up 
and down various scientific periodicals, many of which 
are practically inaccessible to the general public, so that 
both its amount and its force are under-estimated, and 
the old objections are confidently reiterated by that still 
numerous class to whom “ Darwinism” is a bugbear, and 
the very name of “evolution” an absolute abomination. 
As Prof. Heilprin states in his preface, “ There has not 
thus far appeared, to the knowledge of the author, any 
collective or consecutive statement of the evidence which 
geology and palteontology present in support of organic 
transmutation ; ” so “ with the view of partially filling 
this gap in the literature of Darwinism, the author has 
prepared, at the request of many of his friends, the fol¬ 
lowing pages, which represent, somewhat broadened, the 
substance of a Friday evening discourse delivered at the 
Academy of Natural Sciences of Philadelphia.” Thus 
this little book, while scientific, in conception and method, 
is popular in style. While there is no attempt at an 
appeal to prejudices, scientific terminology is as far as 
may be avoided, and the illustrations appended enable 
any reader, with a very moderate knowledge of natural 
history and palaeontology, to comprehend the line of 
reasoning followed by the author. 

It is needless to add that he is a thorough going evo¬ 
lutionist, though, like his master, he is candid in admitting 
defects in the record, and transitions which as yet are 
merely hypothetical. In one case, however, he ventures 
on a statement which seems to us over bold : “ It is not 
my purpose to-night to discuss the status of evolution, 
which has long since passed from the realm of pure 
and simple theory, but to present to you such of the more 
salient facts bearing upon its proof, drawn from my own 
department of geology and palaeontology, as will permit 
you to understand why the greater number of naturalists 
consider the doctrine as firmly established to-day as is 
the Copernic-an theory of planetary revolution, the theory 
of gravitation, or the undulatory theory of light.” 

We cannot but think that, in making this confident 
assertion. Prof. Heilprin has exposed a joint in his har¬ 
ness to the arrows of his adversaries. In years to come, 
evolution, as stated by Darwin, may assume, probably 
will assume, the position of the above-named theories in 
physical science, but surely the evidence for it is not yet 
either so complete or so conclusive as for them. Hence 
it is unwise thus abruptly to exclude any possible modi¬ 
fication or supplement. In scientific arguments it is better 
not to imitate the practices of political orators, but to err,, 
if at all, on the side of understating rather than of over¬ 
stating a conviction, and to impress by caution in 
reasoning rather than to dazzle by rhetoric. 

This, however, is a matter of opinion : we pass on to 
indicate briefly the line of argument followed by Prof. 
Heilprin. At the outset he calls attention to two mis¬ 
conceptions relating to evolution which are widely preva¬ 
lent, and are often made the ground of assaults upon the 
hypothesis. These are : that if the missing forms of life 
could all be recovered, they would form a continuous 
chain, and that “ the progressive modification of individual 
organic forms need be, or indeed has been, one of con- 
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tinuous advance.” Past and present organic life, as 
Darwin himself carefully pointed out, are combined, not 
in a continuous chain, but in a genealogical tree: “ evo¬ 
lution recognizes modifications in the most divergent 
directions, and the tree of life that it restores is not a 
straight stem growing from a continuous apical bud, but 
a stem, or possibly even a limited number of stems, 
branching in varying directions.” Thus the progress 
among organic beings is analogous to that in the develop¬ 
ment of civilization. “ The united world advances, whereas 
individual tribes or nations remain at a standstill, or even 
degenerate and decay. Such is precisely the history of 
the organic development of our planet: new and more 
complicated organic types are being continually evolved, 
but side by side with these forms we still meet with those 
of a lower grade of organization, while still others, 
belonging to the earlier periods of the world’s history, 
have completely dropped out.” 

After a brief sketch of the first appearance of vertebrate 
life, Prof. Heilprin describes the relations of the fishes, the 
amphibians, and the reptiles, indicating the affinities of 
the first and second, which have led Prof. Huxley to treat 
them as sub-groups of a single division, the Ichthyopsida. 
In the structure of the heart, mode of breathing, and 
nature of circulation, the young frog agrees with a fish, 
while in these respects the mud-fishes ( Ceratodus ) agree 
with the amphibians. Now this link between these great 
groups exists in very early times, as the hypothesis would 
demand. “ Dipterus and its allies are fishes that belong 
to the Devonian period of time,” and Ceratodus itself was 
living in the Permian, and thus “ represents the oldest 
living vertebrate type known to naturalists.” The peculiar 
structure of the teeth of the labyrinthodonts, found also 
in some of the earliest fishes, and still retained by the 
alligator-gar, is another link. Next, in regard to the date of 
the appearance of birds and mammals, which is sometimes 
regarded as rather anomalous, Prof. Pleilprin points out 
that both the earliest birds and the earliest mammals 
have marked reptilian affinities, which in the former are 
very distinct, so that such forms as Archceopteryx and 
some of the early dentigerous birds on the one side, and 
the Pterosauria on the other, do much to link together 
the two classes. Further, the ancestry of the non-flying 
birds, such as Dinornis and its allies, may be traced 
with greatest probability to members of the Dinosauria, 
such as Iguanodon, Hadrosaurus, and Compsognathus. 
In like way the affinities of the monotremes with the 
reptiles are pointed out, and attention is called to the 
significant fact that “ the earliest reptilian forms—those 
of the Permian period—are the only animals which possess 
the remarkable dental characters of the Mammalia.” 

In the second section of the book Prof. Heilprin deals 
more especially with the development of the Mammalia 
themselves, instancing the position occupied by the 
Eocene Creodonta between the now widely divergent 
Carnivora and Insectivora, the relationships among the 
groups of the former, and of the latter to the lemurs, the 
well-known pedigree of the horse, the ancestry of the 
hornless ruminants, the development of the horns of the 
■deer, from the simple forked crown in the early Cervines 
of the Middle Miocene to the complicated forms assumed 
in the Pliocene and more recent times. Cervalcas 
.ameticanus, the newly-discovered link between the 


Canada stag and the elk, also receives notice, as does the 
relation of the homocercal and heterocercal to the 
primitive diphycercal fishes. Attention is also called to 
the development of the brain in various vertebrates. 

In the third section the author glances at the question 
of the antiquity of man. In regard to some of the alleged 
evidence he exercises a wise scepticism, and states that 
up to the present time he has been unable “ to find satis¬ 
factory proof of man’s belongings having been found in 
deposits very much (if at all) older than the Post-Plio¬ 
cene,” though he thinks it not unlikely that such may 
ultimately be found. In connection with this subject he 
mentions some human vertebrae, mineralized by limonite, 
of unknown but evidently high antiquity, discovered by 
himself in Florida. 

Lastly, he calls attention to a class of evidence which 
the comparative persistency of conditions in certain parts 
of the United States has rendered accessible to American 
geologists—namely, the relation of living forms to their 
more immediate predecessors. Instances of this may be 
obtained in the sheltered regions of the Gulf of Mexico 
and in the comparatively modern rocks of the Florida 
peninsula. As examples, species of the genera Strombus, 
Voluta, Fulgur, and Melongena, are figured, showing the 
gradual transition from an extinct to an existing species, 
and to these are added a group of Paludinte from the 
Middle Tertiary of Slavonia, illustrating successive varietal 
and specific forms. 

The book is attractively written, though we must 
venture to protest against two instances of American- 
English: “ The swift-footed animal . . . elevates the 
body so as to weight it principally upon the extremi¬ 
ties of the toes; ” and “ the evidence is . . . but a 
mere figment of that which pertains to zoology.” The 
first gains so little that brevity can hardly be pleaded as 
its excuse ; the second, unless a misprint, is worthy of 
Mrs. Malaprop. T. G. B. 


THE SHELL-COLLECTOR'S HAND-BOOK FOR 
THE FIELD. 

The Shell-Collector's Hand-book for the Field. By J. W. 

Williams, M.A., D.Sc. Small Svo, pp. 148 (interleaved). 

(London : Roper and Drowley, 1888.) 

ANDY books for collectors, whether of birds, beasts, 
fishes, mollusks, or other organisms, are always 
most acceptable when well put together and carefully 
contrived, even if they be not original. The present little 
book might at first sight lay claim to having fulfilled all 
these conditions. It is small enough for the pocket, and 
the type is clear and legible ; but when we enter upon the 
work itself, alas ! we do not find our dream of a typical 
collector’s hand-book realized by any means. Chapter I. 
“The Anatomy of a Snail,” and Chapter II. “The 
Anatomy of a Fresh-water Mussel,’ should have 
been altogether omitted. They are not cleverly com¬ 
piled, they are sadly full of mistakes, and these too 
clearly betray the fact that the author himself is not 
familiar with Mollusca from an anatomical point of view, 
but rather has got up his subject after the style of “ Cousin 
Cramchild.” Thus, the colour of the shell (says Dr. 
Williams), exists entirely in the periostracum or epi¬ 
dermis. We would advise the learned author to try and 
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